














Effect of Reﬂective Sheet Mulching on Migratory Flight to Citrus Orchard in 
Two Stinkbugs, Plautia crossota stali  and Glaucias subpunctatus
　　The effects of reflective sheet mulching (RSM) on the flight behavior of the fruit-sucking 
stinkbugs, P. c. stali  and G. subpunctatus,  were researched by two experiments. In the ﬁrst experiment, 
four experimental periods were set up from the spring of 2002 to the autumn of 2003. A square 
area of ground was divided into four quadrates and the resulting plots were paired as diagonal 
opposites. Reﬂective sheets were mulched on one pair of plots, and the other pair was left uncovered. 
The stinkbugs captured by aggregation pheromone traps (APTs) placed at the center of each plot 
were counted. The number of stinkbugs captured in the mulched plots was smaller than that in 
the uncovered plots. Many stinkbugs found on the sheets were unable to take ﬂight. In the second 
experiment, a citrus orchard was divided into two areas in 2002, one of which was mulched with the 
reﬂective sheet and the other left uncovered. Yellow sticky traps without pheromone lures were set 
from May to December and APTs were set in August in both areas, and the captured stinkbugs were 
counted. The number of P. c. stali captured by both types of traps on the mulched area was smaller 
than on the uncovered area, while that of G. subpunctatus  was not different between both areas. 
Consequently, although RSM disturbed the ﬂight behavior of these stinkbugs, P. c. stali  was affected by 
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Number of stinkbugs in each trap position (Mean ± SE)
NWZ NE SW SE
P. c. stali
2002 Summer Whole day (6) 336.2 ± 119.0 aY 220.0 ± 81.9 ab 138.3 ± 35.1 b 125.8 ± 38.6 b
2003 Autumn
Day time (4) 　1.5 ± 0.9 a 5.0 ± 2.1 a 　0.8 ± 0.8 a 　0.5 ± 0.3 a
Night time (5) 588.2 ± 437.3 a 785.6 ± 484.6 a 　68.8 ±27.3 b 　57.8 ± 35.3 b
G. subpunctatus 2003 Autumn
Day time (4) 　3.5 ± 1.2 a 3.0 ± 1.8 a 　2.0 ± 1.7 a 　1.0 ± 0.4 a
Night time (5) 　52.2 ± 15.3 a 43.0 ± 10.9 a 　19.2 ± 7.8 ab 　13.6 ± 4.1 b
Z: NW, SE, SW and NE indicate northwest, southeast, southwest and northeast, respectively, and also indicate the direction of each plot.












































Table 2.  Numbers of P. c. stali  caught daily by aggregation pheromone traps set on the mulched and uncovered grounds.
Year Season
Collection period Position of traps Treatment of ground (T)
Statistical analysis on each periodZ




North part 0.3 ± 0.2 Y 　8.0 ± 6.0 P: df=1, F=0.18 T: df=1, F=2.00
South part 　1.1 ± 0.9 　4.6 ± 3.1 P×T: df=1, F=0.07
Night time (9)
North part 　0.7 ± 0.3 　15.9 ± 4.9 P: df=1, F=2.02 T: df=1, F=30.55**
South part 　1.2 ± 0.6 　4.4 ± 1.2 P×T: df=1, F=5.18*
Summer Whole day (24)
North part  19.0 ± 3.8 81.5 ± 16.4 P: df=1, F=11.21** T: df=1, F=16.84**
South part 　7.1 ± 1.4 　21.6 ± 3.8 P×T: df=1, F=0.38
Autumn
Day time (10)
North part 0 0
South part 0 　0.2 ± 0.1
Night time (10)
North part 　0.4 ± 0.2 　1.3 ± 0.7 P: df=1, F=4.27* T: df=1, F=7.57*
South part 0 　1.1 ± 0.6 P×T: df=1, F=0.68
2003 Autumn
Day time (9)
North part 　0.2 ± 0.2 　12.8 ± 6.3 P: df=1, F=7.89* T: df=1, F=21.67**
South part 　0.1 ± 0.1 　3.6 ± 3.3 P×T: df=1, F=6.73*
Night time (10)
North part 　2.9 ± 1.1 42.3 ± 17.9 P: df=1, F=1.23 T: df=1, F=15.42**
South part 　5.3 ± 2.7 　13.9 ± 5.9 P×T: df=1, F=3.60
Z: The data were analyzed statistically after log(x+0.5) transformation by two-way ANOVA (Position × Treatment).  * and  ** indicate 
p<0.05 and  p<0.01, respectively.
Y: Mean ± SE
27三代ら：光反射シートマルチによるチャバネアオカメムシおよびツヤアオカメムシのウンシュウミカン園への飛来阻害効果
Table 3.  Numbers of G. subpunctatus caught daily by aggregation pheromone traps set on the mulched and uncovered grounds.
Year Season
Collection period Position of traps Treatment of ground (T)
Statistical analysis on each periodZ




North part 0.1 ± 0.1 Y 　1.2 ± 0.7 P: df=1, F=1.93 T: df=1, F=3.96
South part  0.1 ± 0.1 　0.3 ± 0.3 P×T: df=1, F=1.93
Night time (9)
North part  0.2 ± 0.2 　0.2 ± 0.2 P: df=1, F=0.49 T: df=1, F=2.03
South part  0.1 ± 0.1 　0.7 ± 0.3 P×T: df=1, F=2.03
Autumn
Day time (10)
North part  0.3 ± 0.2 　0.6 ± 0.2 P: df=1, F=22.38** T: df=1, F=1.90
South part 0 0 P×T: df=1, F=1.90
Night time (10)
North part  0.2 ± 0.1 　1.3 ± 0.6 P: df=1, F=0.88 T: df=1, F=5.56*
South part  0.2 ± 0.1 　0.6 ± 0.3 P×T: df=1, F=0.88
2003 Autumn
Day time (9)
North part  0.5 ± 0.5 　2.0 ± 0.5 P: df=1, F=9.37** T: df=1, F=15.16**
South part  0.1 ± 0.1 　0.4 ± 0.2 P×T: df=1, F=5.27*
Night time (10)
North part  0.7 ± 0.5 13.1 ± 4.2 P: df=1, F=2.75 T: df=1, F=24.16**
South part  0.9 ± 0.8 　2.7 ± 0.8 P×T: df=1, F=4.71*
Z: The data were analyzed statistically after log(x+0.5) transformation by two-way ANOVA (Position × Treatment).  * and  ** indicate 
p<0.05  and  p<0.01, respectively.
Y: Mean ± SE






Before mulching 5/22-7/21 11 1 **
After mulching 7/22-12/2 17 28 NS
G. subpunctatus
Before mulching 5/22-7/21 0 0 -
After mulching 7/22-12/2 106 115 NS
Z: Data from Aug. 5 to 21 were excluded because aggregation pheromone traps were set  in this orchard from Aug. 5 to 15 (see Table 5).
Y: ** and NS indicate p<0.01 and not signiﬁcant, respectively (χ2-test).
Table 5.  Numbers of stinkbugs caught daily by aggregation pheromone traps set on the mulched and uncovered grounds in the citrus 
orchard from Aug. 5 to 15 in 2002.
Stinkbug Mulched Uncovered pZ
P. c. stali 68.0 ± 6.1 370.1 ± 66.3 **
G. subpunctatus 3.3 ± 1.3 5.8 ± 1.3 NS
Z: The data were analyzed statistically after log(x+0.5) transformation
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